I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

For upper limb surgeries below shoulder joint, the brachial plexus block using supraclavicular approach introduced by Kulenkampff\[[@ref1]\] has gained popularity.

Local anesthetics used alone in supraclavicular block\[[@ref2]\] provide analgesia for 4--8 h. Drugs such as morphine, tramadol, clonidine, butorphanol, dexmedetomidine, midazolam, and ketamine\[[@ref3][@ref4][@ref5][@ref6][@ref7]\] used as adjuvants prolong postoperative analgesia. They were associated with side effects such as sedation, nausea, bradycardia, hypotension, and psychosomatic effects. Dexamethasone inhibits synthesis of cyclooxygenase-2 in the peripheral tissues and central nervous system, reducing the prostaglandin production responsible for inflammation and pain.\[[@ref8]\] The use of dexamethasone was found to prolong the duration of action of local anesthetic. Hence, we conducted this study to compare the action of perineural dexamethasone in supraclavicular with intravenous (IV) dexamethasone after supraclavicular block.

S[UBJECT AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
===============================================

After obtaining the Institutional Ethical Committee approval, this double-blind study included 60 American Society of Anesthesiologists (ASA) physical status Classes I and II patients posted for upper limb surgeries below the shoulder joint. They were randomly allocated into two groups, using computer-generated random number tables as Group BD (in which patients received dexamethasone as an adjuvant in supraclavicular block) and Group BI (in which patients received IV dexamethasone after supraclavicular block). In all patients, we used injection lignocaine with adrenaline 2% 10 mL, injection bupivacaine 0.5% 20 mL, and 5 mL normal saline (NS). In BD group, injection dexamethasone 0.05 mg/kg was added to the solution along with IV NS 1cc while the BI group received 0.05 mg/kg injection dexamethasone intravenously.

Inclusion criteria {#sec2-1}
------------------

Patients between 18 and 60 years of ageBoth male and female genderASA physical status Classes I and II patientsPatients posted for upper limb surgery below shoulder.

Exclusion criteria {#sec2-2}
------------------

Patient refusalPatients with bleeding disorders and those on anticoagulant therapyHistory of allergy to local anestheticsInfection at the site of blockNeurodeficit involving brachial plexusPregnant womenPatients with psychiatric behaviorASA physical status Classes III and IV patients.

Thorough preoperative assessment was done of all the patients in preanesthesia checkup.

Baseline investigations were done including hemogram, blood sugar, urine routine, PT/INR, and electrocardiogram (ECG), renal function test, and chest X-ray if age more than 40 years. Patients were explained the procedure of block preoperatively in detail. Informed valid consent was taken.

Inside the operation theater, all the standard monitors were applied. An IV line was secured. Oxygen supplementation was done with mask at 4 L/min.

We used the classical approach to block the supraclavicular plexus using the single-shot nerve stimulator technique. The patient was made to lie in supine position with a pillow under the shoulder, and head was turned slightly to the opposite side. The arm was placed by the side with flexion at elbow and the wrist resting on the patient\'s abdomen so that the contractions were easily detected. The part of the neck was aseptically cleaned and draped. After palpating the subclavian artery, the site was infiltrated with local anesthetic just lateral to the pulsations. We used the Stimuplex 50 mm insulated needle to perform the block. Grounding was done with the help of an ECG lead along the distribution of the nerve root. Stimulation was done starting at 2 mA current, and the nerve stimulator frequency was set at 1 Hz. Once the desired response was obtained, i.e., contractions of fingers, the current was gradually decreased to 0.6 mA, and further decreased to 0.4 mA to see if response disappears. If it was still present the needle was repositioned to get response at 0.6 mA but not at 0.4 mA.

In all patients, we used injection lignocaine with adrenaline 2% 10 mL, injection bupivacaine 0.5% 20 mL, and 5 mL NS. In BD group, injection dexamethasone 0.05 mg/kg was added to the solution along with IV NS 1cc while the BI group received 0.05 mg/kg injection dexamethasone intravenously.

In our study, the following parameters were noted:

Onset of sensory block {#sec2-3}
----------------------

It was taken as time from injection of the drug to onset of loss of sensation to pinprick along the course of all major peripheral nerves. This was tested using a blunt 24 G needle at 0, 3, 5, 10, 15, 20, and 30 min. Sensory block was graded using the following scale:

0 = No block (normal sensation)1 = Partial block (decreased sensation)2 = Complete block (no sensation).

Onset of motor block {#sec2-4}
--------------------

It was the time from injection of the drug to the inability of the patient to move his/her fingers or raise hand. Grading of motor block was done as follows:

0 = No block (full muscle activity)1 = Partial block (decreased muscle activity)2 = Complete block (no muscle activity).

The functions of different nerves were assessed by seeing the actions as:

Flexion of the elbow (musculocutaneous nerve)Opposition of thumb and index finger (median nerve)Abduction of thumb (radial nerve)Thumb adduction and opposition with little finger (ulnar nerve).

Duration of analgesia {#sec2-5}
---------------------

Postoperative follow-up was done in recovery room and wards. The duration of analgesia was assessed using the 0--10 visual analog scale (VAS) for pain at every hour for the first 10 h and then two hourly for the next 24 h.

The VAS score more than 4--6 was considered as a termination of analgesic action of the block and rescue analgesia was given in the form of injection paracetamol 1 g IV.

Duration of motor block {#sec2-6}
-----------------------

The time when the patient was able to move his/her fingers and raise hand was considered as cessation of motor effect.

Possible side effects {#sec2-7}
---------------------

If any complications such as Horner\'s syndrome, pneumothorax, local anesthetic toxicity, partial effect, nausea, vomiting, and phrenic nerve palsy were immediately treated. Such cases were excluded from the study.

The above observations were carried out by the investigator who was blinded for the mode of administration of injection dexamethasone. If the block was inadequate or failed, or the surgery was extended, and effect of block wears off, then general anesthesia was supplemented. Two patients from BD Group and one patient from BI Group was excluded from the study because of block failure. They were given general anesthesia.

Statistical analysis {#sec2-8}
--------------------

The sample size was determined based on previous studies. Talukdar *et al*.\[[@ref9]\] used sample size of 23, which was determined considering mean difference of 1.75 min, with a confidence interval of 95% and 80% power of the study. Considering nonresponse and dropouts we took a sample size of 30 in each group (total no = 60).

Data analysis was done using IBM SPSS version 20:0 (Chicago, USA) demographic data and continuous variables were analyzed by independent sample *t*-test. Categorical data were analyzed by unpaired *t*-test. *P* \< 0.05 was considered statistically significant.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Both groups BD (dexamethasone added as an adjuvant in supraclavicular block) and BI (IV dexamethasone after supraclavicular block) were comparable in terms of demographic parameters as shown in [Table 1](#T1){ref-type="table"}.

###### 

The demographic parameters were statistically comparable in both groups

  Parameters                      Group BD (*n*=28)   Group BI (*n*=29)   *P*
  ------------------------------- ------------------- ------------------- ------
  Age (years)                     38.56±11.96         37.23±11.75         0.67
  Weight (kg)                     61.50±6.63          58.77±10.88         0.24
  Gender                                                                  
   Male                           24 (80)             22 (73.33)          0.54
   Female                         6 (20)              8 (26.66)           
  Duration of surgery (in mins)   105.33±35.48        117.83±47.23        0.25

[Table 2](#T2){ref-type="table"} shows that onset of sensory and motor block in both BD and BI group was not statistically significant. As shown in [Table 3](#T3){ref-type="table"}, time for complete motor and sensory block in both BD and BI group was not statistically significant.

###### 

Onset of sensory and motor block in both BD and BI Group is not statistically significant

                                     BD Group (*n*=28)   BI Group (*n*=29)   *P*
  ---------------------------------- ------------------- ------------------- -------
  Onset of motor block (in mins)     9.48±3.24           7.84±3.37           0.086
  Onset of sensory block (in mins)   6.92 1.55           5.92 2.12           0.63

###### 

Complete motor and sensory block in both BD and BI Group is not statistically significant

                                     BD Group (*n*=28)   BI Group (*n*=29)   *P*
  ---------------------------------- ------------------- ------------------- ------
  Complete motor block (in mins)     18.40±4.97          16.88±5.33          0.30
  Complete sensory block (in mins)   12.12±1.81          11.13±3.09          0.16

On the other hand, the duration of sensory block \[[Table 4](#T4){ref-type="table"} and [Graph 1](#F1){ref-type="fig"}\] was found to be significantly prolonged in group BD (14.63 ± 2.34) hours H as compared to group BI (9.33 ± 1.09) H where *P* \< 0.001.

###### 

Total duration of sensory block was significantly prolonged in BD Group as compared to BI Group (*P*\<0.001)

                                           Group BD     Group BI    *P*
  ---------------------------------------- ------------ ----------- ---------
  Total duration of sensory block (in H)   14.63±2.34   9.33±1.09   \<0.001

![Total duration of sensory block](AER-13-31-g001){#F1}

Furthermore, the total duration of motor block was significantly prolonged in BD group (12 ± 2.11) H as compared to BI group (7.17 ± 0.95) H (*P* ≤ 0.001) \[[Table 5](#T5){ref-type="table"} and [Graph 2](#F2){ref-type="fig"}\].

###### 

Total duration of motor block was significantly prolonged in BD Group as compared to BI Group (*P*=\<0.001)

                                         Group BD     Group BI    *P*
  -------------------------------------- ------------ ----------- ---------
  Total duration of motor block (in H)   12.67±2.11   7.17±0.95   \<0.001

![Total duration of motor block](AER-13-31-g002){#F2}

We found that time required for rescue analgesic in BD group (15 ± 2.6) H and BI group (10.3 ± 1.07) H was also statistically significant (*P* \< 0.0001) \[[Graph 3](#F3){ref-type="fig"}\].

![Time for rescue analgesic required in BD Group (15.8 ± 2.6) and in BI Group (10.3 ± 1.07) which is statistically significant (*P* \< 0.0001)](AER-13-31-g003){#F3}

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Preoperative dexamethasone by oral and IV routes has been found to reduce overall pain scores and analgesic requirements without any adverse effects.\[[@ref10]\] Using dexamethasone as an additive to local anesthetics was found to prolong the duration of analgesia as well as produce earlier onset of the block.\[[@ref11]\] Dexamethasone, a synthetic derivative has a potent anti-inflammatory property and is devoid of mineralocorticoid activity. It also inhibits synthesis of cyclooxygenase-2 in peripheral tissues and central nervous system, thus reducing prostaglandin production responsible for pain and inflammation.\[[@ref8]\] Steroids produce analgesia by blocking transmission of nociceptive myelinated type C fibers and suppressing ectopic neuronal discharge. It is postulated that alteration in the function of potassium channels in the excitable cells may cause this effect.\[[@ref12]\] IV dexamethasone possibly increases the anti-inflammatory proteins and decrease the inflammatory proteins.

Shrestha *et al*., Pathak *et al*. and others have used 8 mg dexamethasone as an adjuvant in block.\[[@ref13][@ref14][@ref15][@ref16]\] However, in few other studies,\[[@ref17]\] almost similar results were achieved using dexamethasone in dose of 0.05 mg/kg and 0.02 mg/kg. Furthermore, Persec *et al*. have evaluated low-dose dexamethasone in conjugation with plain levobupivacaine for brachial plexus blockade at supraclavicular level with almost same duration of analgesia as other studies.\[[@ref18]\] Hence, in the reported study, we decided to use dexamethasone in dose of 0.05 mg/kg.

We assessed the onset of sensory block using blunt end of 24G needle at 0, 3, 5, 10, 15, 20, 30 min. In our study, we found that the difference in onset of sensory blockade between the groups BD (6.92 ± 1.55) min and group BI (5.92 ± 2.12) min was not statistically significant (*P* = 0.63). Our findings correlate with other study by Pathak *et al*.\[[@ref16]\] who found sensory onset in Group I (patients with perineural dexamethasone) (5.92 ± 2.82) min and (6.6 ± 2.958) min in Group II (patients with NS) (*P* = 0.4101).

In contrast to our findings Shrestha *et al*.,\[[@ref13]\] Islam *et al*.\[[@ref19]\] found that the addition of dexamethasone leads to early onset of sensory and motor blockade. Similar findings were seen in study by Biradar *et al*.\[[@ref20]\]

We found that mean onset of motor block in BD group was (9.48 ± 3.24) min as against (7.84 ± 3.37) min in BI group (*P* = 0.086) which was not significant. Pathak *et al*.\[[@ref16]\] had similar observations. On the contrary Islam *et al*.\[[@ref19]\] found that there was faster onset of motor block in group with steroid used as an additive in supraclavicular block.

We also compared the total duration of sensory and motor blockade in both groups. In group BD the sensory block lasted for (14.63 ± 2.34) H as against (9.33 ± 1.09) H in group BI. The *P* \< 0.001 was statistically significant. The motor block in group BD was for (12.67 ± 2.11) H and in group BI (7.17 ± 0.95) H where *P* \< 0.001. We observed that the postoperative analgesia was also prolonged as is evident from the time required for rescue analgesia, in BD group (15.8 ± 2.6) H and group BI (10.3 ± 1.07) H \[Graph 3\] Pathak *et al*.,\[[@ref16]\] Persec *et al*.,\[[@ref18]\] Islam *et al*.\[[@ref19]\] and Biradar *et al*.\[[@ref20]\] also had similar observations that group where steroid was used as an adjuvant had prolonged postoperative analgesia. Our study results showing the duration of analgesia for BD group (15.8 ± 2.6) H were comparable to the meta-analysis done by Choi *et al*.\[[@ref21]\] where from nine trials 801 patients were included. They concluded that dexamethasone prolonged the analgesic duration for long-acting local anesthetic from 730 to 1306 min (mean difference = 576 min). De Oliveira,\[[@ref22]\] Desmet *et al*.\[[@ref23]\] also had similar findings. Rosenfeld *et al*.\[[@ref24]\] observed that 8 mg. perineural dexamethasone and IV dexamethasone with ropivacaine interscalene block prolonged the duration of analgesia and reduced the pain scores. Duration in both groups was comparable.

Our results for the duration of analgesia in BI group were (9.33 ± 1.09) H were comparable to study by Dhanges *et al*. who found that IV injection of low dose 2 mg dexamethasone significantly prolongs the duration of analgesia and motor block in patients undergoing upper limb surgeries under supraclavicular block. In their study, the duration of analgesia was (11.88 ± 1.31) H in IV dexamethasone group whereas (6.47 ± 0.93) H in the NS group.

In a study Abdallah *et al*.,\[[@ref25]\] found that IV dexamethasone and perineural dexamethasone both prolonged the duration of analgesia, but the duration was not significantly different.

Our study suggested that perineural dexamethasone prolongs the postoperative analgesia is mainly due to its effect at the nerve roots and not much due to its action after systemic absorption. Further studies are needed for definitive conclusions.

Prolonged motor blockade prevented the early recognition of iatrogenic nerve injury.

Effects of dexamethasone on blood glucose levels delayed neurological effects of perineural dexamethasone, and adrenal suppression which may be a theoretical possibility were not checked. This was limitation of our study.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

From this study, we can conclude that low-dose perineural dexamethasone 0.05 mg/kg added as an adjuvant to local anesthetics in supraclavicular block provides excellent and prolong postoperative analgesia. We recommend the use of low-dose dexamethasone in block to decrease the need of opioids and nonsteroidal anti-inflammatory drugs postoperatively as rescue analgesics and thereby avoid the associated complications.
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